(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) Worid Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
28 March 2002 (28.03.2002) 




PCT 



(10) International Publication Number 

WO 02/25888 A2 



(51) latematiODal Patent Classification^- H04L 29/00 

(21) Intemational Application Number: PCT/IBOl/01954 

(22) iDternatioDal Filing Date: 

20 September 2001 (20.09.2001) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

0023338.7 22 September 2000 (22.09.2000) GB 

(71) Applicant (for all designated States except US): NOKIA 
NETWORKS OY [Fim]; Keilalahdentie 4. FIN-02150 
Espoo (FI). 

(72) iDventors; and 

(75) Inventors/Applicants ffor US only): RASANEN, Juha 
[FI/FI]; Vasamatie 7 K 2, 1^-02660 Espoo (FI). EKMAN, 
Jani [Fl/R]; Jokioistentie 11, FlN-3627d Kangasala (FI). 
HAIKONEN, Janne [FI/FI]; VaajakaUi 5 C49. FIN-33720 
Tampere (FI). YAHATALO, Antti [FI/FI]; Aholanmutka 
18 E, FIN-33610 Tampere (FI). 



(74) Agents: SLINGSBY, Philip, Roy el al.; Page White & 
Farrer, 54 Doughty Street, London WCIN ILS (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, H, GB, GD, GE, GH, GM, 
HR, HU, ID, XL. IN, IS, JP. KE. KG, KP. KR, KZ, LC, LK, 
LR, LS, LT, LU, LV. MA, MD. MG, MK, MN, MW, MX, 
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM. TR, TT, TZ, UA. UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF. BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: NEGOTIATION OF TRANSMISSION PARAMETER 



00 
00 
00 
IT) 



O 



(57) Abstract: A negotiation unit for operation in a communication system whereby a first communication unit may transmit data 
to a second communication unit by means of a protocol including the step of negotiating a parameter for use in the operation of the 
protocol by the transmission of a first negotiation message to the second conmiunication unit and in response thereto the transmis- 
sion of a second negotiation message from the second communication unit to the first communication unit, the negotiation messages 
being configured to be capable of including data defining a value for the parameter; the negotiation unit comprising: storage means 
for storing information on a criterion on the parameter, interception means for intercepting at least one of the negotiation messages 
directed towards one of the first and second communication units; and message analysis means for analysing the intercepted nego- 
tiation message and if the message includes a value for the parameter f) checking whether the stored criterion on the value is met, 
g) if the criterion is not met, modifying the message to include a value for the parameter that meets the criterion, and sending the 
modified message towards the said one recipient. 
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NEGOTIATION OF TRANSMISSION PARAMETER 

This invention relates to negotiation of a transmission parameter such as a 
parameters relating to accepted transmission delays, especially between data 
transmission and reception units. 

In the GSM (Global System for Mobile Communications) telecommunication system 
a method for handling non-transparent data calls is defined by GSM recommendation 
04,22. The method makes use of the radio link protocol (RLP). The RLP is aimed at 
providing error-free data transmission. Data can be sent by means of the RLP from 
a data transmission unit to a data reception unit When the data reception unit 
detemnines that it has correctly received a block (frame) of data it transmits to the 
data transmission unit an acknowledgement for that block. If no acknowledgement is 
received within a set time then the block Is retransmitted. 

Between them the units maintain two timers. The T1 timer Is associated with the 
data transmission unit and measures the period after transmission of a block of data. 
The T2 timer is associated with the receiver and measures the period after the 
receipt of a block of data. Maximum values for the T1 and T2 timers (T1 max Snd 
T2max) are defined by default settings and/or by negotiation between the units. 

The maximum value of the T2 timer indicates the maximum permissible period the 
data reception unit is penmitted between receiving of a block of data and transmitting 
an acknowledgement message for that block of data. Thus if a block of data is 
received correctiy the data reception unit must transmit an acknowledgement for that 
data before the T2 timer reaches the T2 maximum value. The T2 timer allows the 
data reception unit some limited flexibility in the timing of its transmission of the 
acknowledgement message to allow the transmission to be slotted between the other 
functions that the reception unit must perform. 
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The maximum value of the T1 timer Indicates the period after the transmission of a 
block of data at which the data transmission unit should assume that no 
acknowledgement from the data reception unit is forthcoming. If the T1 timer 
reaches the T1 maximum value after transmission of a block of data without an 
acknowledgement for that block having been received then the data transmission unit 
must retransmit the block. GSM 04.22 specifies that for correct operation: 

T1max > T2max + 2 X transmission delay 
where transmission delay is the transmission delay for a block of data between the 
transmission unit and the reception unit. 

When the transmission delay is large, and the value of T1 is not correspondingly 
great according to the above inequality, an acknowledgement message transmitted 
by the data reception unit may well not arrive at the data transmission unit before the 
T1 timer has reached Umax. In this situation the data transmission unit will retransmit 
the block of data. This situation will cause failure in the connection, and in the worst 
case, the call may be disconnected. 

To address this problem the units may attempt to measure the delay and negotiate 
parameters for T1max and T2max inband. To achieve this a protocol entity at one of 
the units measures the transmission loop delay by sending a test data frame to the 
other unit and measuring the time taken before an acknowledgement is received.* 
Then the protocol entity uses a standard inband negotiation method (an XID 
(exchange information) frame exchange) to agree on new maximum timer values 
with the other unit. However, in a typical GSM link the transmission delay is within a 
tightly bounded range so it may be expected that the units will not perform the above 
procedure and will instead select default values for the maximum timer values based 
on the expected characteristics of the link. In that case, when unexpected delays 
arise in the GSM link, as, for example, in an IP (intemet protocol) based GSM 
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intranet office (GIO) environment, the RLP data connection may fall due to 
retransmission overflow. 

There is therefore a need for an improved method of handling setting of the values. 

According to one aspect of the present invention there is provided 1 . A negotiation 
unit for operation in a communication system whereby a first communication unit may 
transmit data to a second communication unit by means of a protocol including the 
step of negotiating a parameter for use in the operation of the protocol by the 
transmission of a first negotiation message to the second communication unit and in 
response thereto the transmission of a second negotiation message from the second 
communication unit to the first communication unit, the negotiation messages being 
configured to be capable of including data defining a value for the parameter; the 
negotiation unit comprising: storage means for storing Infomnation on a criterion on 
the parameter, interception means for intercepting at least one of the negotiation 
messages directed towards one of the first and second communication units; and 
message analysis means for analysing the intercepted negotiation message and if 
the message includes a value for the parameter checking whether the stored criterion 
on the value is met, if the criterion is not met, modifying the message to include a 
value for the parameter that meets the criterion, and sending the modified message 
towards the said one recipient. 

According to a second aspect of the present invention there is provided a 
communication system comprising: a first communication unit and a second 
communication unit arranged to be operable according to a protocol for transmission 
of data from the first communication unit to the second communication unit by means 
of a method including the step of negotiating a parameter for use in the operation of 
the protocol by the transmission of a first negotiation to the second communication 
unit and in response thereto the transmission of a second negotiation message from 
the second communication unit to the first communication unit, the command 
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message and the response message being configured to be capable of including 
data defining a value for the parameter; and a negotiation unit comprising: storage 
means for storing infonnation on a criterion on the parameter, interception means for 
intercepting at least one of the negotiation messages directed towards one of the first 
and second communication units; and message analysis means for analysing the 
intercepted negotiation message and if the message includes a value for the 
parameter checking whether the stored criterion on the value is met, if the criterion is 
not met, modifying the message to include a value for the parameter that meets the 
criterion, and sending the modified message towards the said one recipient. 

According to a third aspect of the present invention there is provided 15. A method of 
negotiating a parameter in a communication system wherein a first communication 
unit may transmit data to a second communication unit by means of a protocol 
making use of a parameter; the method comprising: storing infomnation on a criterion 
on the parameter, intercepting a negotiation message for negotiating the parameter 
passing between the first communication unit and the second communication unit; 
and analysing the message by the steps of: checking whether the criteria set for the 
parameter is met, if the criteria is not met, amending the parameter to meet the 
criteria, and sending the amended parameter forward, suitably to the unit for which it 
was originally intended. 

According to a fourth aspect of the present invention there is provided a message 
interception unit for operating in a communications system, the interception unit 
being arranged to store a minimum timer value and operable to: i) intercept a 
command message from a first communication unit to a second communication unit 
including a proposed timer value and if that timer value is less than the stored 
minimum timer value modify the message to include the minimum timer value, send 
the message after any modification to the second communication unit and store the 
timer value included in the message as sent to the second communication unit; and 
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ii) intercept a response message from the second communication unit to the first 
communication unit responsive to the command message and if the response 
message includes no timer value modify the message to include the stored timer 
value. 

The intercepted negotiation message may be the second negotiation message. In 
that case, the first negotiation message may be generated by first communication 
unit or the negotiation unit or another unit. 

The intercepted negotiation message may be the first negotiation message. In that 
case, the first negotiation message is preferably generated by the first 
communication unit or another unit. 

The negotiation unit may be arranged to intercept both the first negotiation message 
and the second negotiation message in the manner described herein. 

The criterion may be a limit value for the parameter and the negotiation unit may be 
arranged to: 

if the intercepted message is the first negotiation message: 

i) detenmine and store a command parameter value equal to the greater of 
the limit value and any value for the parameter in the intercepted message; 

ii) If the intercepted message does not Include a value for the parameter or If 
the intercepted message includes a value for the parameter that is smaller than 
the command parameter value, modify the intercepted message to include a 
value for the parameter that is equal to the command parameter value; and 

iii) send the intercepted message after any modification to the second 
communication unit. 

The criterion may be a limit value for the parameter and the negotiation unit may be 
arranged to: 
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if the intercepted message is the second negotiation message: 

i) if the intercepted message does not include a value for the parameter, 
modify the intercepted message to include a value for the parameter that is equal 
to a stored command parameter value; and 

ii) send the intercepted message after any modification to the first 
communication unit. 

The criterion on the parameter may comprise a predetermined limit parameter value 
and a command parameter value. 

The first negotiation message is suitably a command message. The second 
negotiation message is suitably a response message. 

The protocol suitably includes the step of transmitting a unit of data from one of the 
communication units to the other of the communication units and if the said one of 
the communication units has not received an acknowledgement for the unit of data 
within a period indicated by the parameter re-transmitting the unit of data from the 
said one of the communication units to the other of the communication units. Tlie 
period is preferably a time period. 

The predetermined limit value / minimum timer value is suitably indicative of an 
expected transmission delay for data from the said one of the communication units to 
the other of the communication units. 

Suitably the first communication unit is arranged to negotiate a timer value by 
transmitting the first negotiation message including a proposed timer value. 

Suitably the second communication unit is arranged to negotiate a timer value by 
receiving the first negotiation message, detemiining whether the timer value in ttie 
command message is acceptable to it; and if it is, transmitting the second negotiation 
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message to the first communication unit the timer value included in the command 
message or including no timer value, and if it is not, transmitting a second negotiation 
message to the first communication unit including altemative timer value. 

Suitably the first communication unit is arranged to receive the timer value included 
in the second negotiation message and operate in accordance with that timer value. 

The interception means is suitably arranged to, in modifying a message, modify a 
check value of the message to be consistent with the content of the message as 
modified. The interception means is suitably arranged to, in modifying a message, 
modify a length value of the message to be consistent with the content of the 
message as modified. 

One of the first and second communication units is suitably a mobile station of the 
telecommunications system, for example an item of user equipment. The mobile 
station may be mobile or may be fixed in location. Another of the first and second 
units is suitably an IWF (InterWorking Function) or a mobile switching centre of the 
telecommunications system. The units are suitably operable according to the GSM 
system or a derivative thereof. 

The protocol Is preferably a non-transparent data protocol, for example the GSM 
radio link protocol (RLP). 

The telecommunication system is suitably arranged to carry the command message 
and the response message by way of an intranet mobile cluster and at least part of 
the negotiation unit is located in the RAMGW (Radio Access Media GateWay). 
Alternatively the telecommunication system may suitably be arranged to carry the 
command message and the response message by way of a NAMGW (Network 
Access Media Gateway) and at least part of the negotiation unit may then be located 
in the NAMGW. 
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The present invention will now be described by way of example with reference to the 
accompanying drawings, in which: 

figures 1 and 2 are schematic diagrams of a radio telecommunications 
system; and 

figure 3 illustrates communication paths for negotiation of delay timer values. 

In the figures like components are indicated by like reference numerals. 

In order to address the issue of inconsistency between the maximum timer values 
and the transmission delay the system of figures 1 and 2 provides a proxy 
functionality, located for example in the RAMGW (Radio Access Media GateWay) 
stream module (see figure 1) or the NAMGW (Network Access Media GateWay) (see 
figure 2), that handles negotiation and renegotiation of the maximum timer values 
between the end units of the RLP link. 

For clarity the maximum values of the timers T1 and T2 are refenred to herein as 
T1max and T2max, but they are commonly known simply as T1 and T2. 

Figure 1 shows a radio telecommunications system implementing the GSM intranet 
offlce approach, and comprising a mobile station (MS) or user equipment (UE) 1 
capable of communicating by radio with a base transmission station (BTS) 2. The 
BTS is connected to a RAMGW 3. The RAMGW is connected to a NAMGW 5. The 
NAMGW is connected to a mobile switching centre (MSG) 6. 

Stream data passes directly over link 16 between the RAMGW stream unit 10 of the 
RAMGW and the NAMGW stream unit 13 of the NAMGW. Corresponding data and 
stream paths exist between the RAMGW and the BTS (paths 17 and 18 respectively) 
and the NAMGW and the MSG (paths 19 and 20 respectively). 
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As will be described in more detail below, the systems of figure 1 and 2 include an 
XID proxy unit 14, 15, whicli can be located at the RAMGW stream unit or the 
NAI\/1GW stream unit or elsewhere. The XID proxy unit monitors and verifies XID 
commands sent between the MS 1 and the MSG 6 The XID proxy has knowledge of 
the present timer maximum values for the link between the MS and the MSG, Based 
on that information it has the capacity to intervene in the process of negotiation of 
T1 max values between the MS and the MSG with the aim of ensuring that the value 
that is settled upon is large enough to cope with transmission delays that might be 
outwith the expectations of the MS and the MSG, 

The operation of the XID proxy will be described in more detail with reference to 
figure 3. Figure 3 illustrates two alternative negotiation methods: alternative 1 and 
alternative 2. Figure 3 illustrates methods of communication between an MS 1, a 
radio access stream (media) gateway 10 which is a functionality of the RAMGW 
network element, the XID proxy functionality 14, 15, a network access (A interface) 
stream (media) gateway 13 which is a functionality of the NAMGW network element, 
and the MSG (interworking function) 6. The alternatives will be described in relation 
to the following terms: 

X represents the Timax value indicated in an XID command (G=1 ) or response 
(C=0) frame being processed by the XID proxy; 

Y represents the preconfigured T1 max value for the RGP system, and 
Z represents the initial and/or the agreed value for the RLP connection which 
is initially set to the default value as defined in GSM 04.22. 

These parameters in the XID proxy are initialised when a non-transparent connection 
is created in the NAMGW or RAMGW stream module in which the XID proxy is 
located. At that time the XID proxy performs the following step: 
1 . Set Z to the default value of T1 max as defined in GSM 04.22 
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When an XID command frame is passed it is sniffed by the XID proxy, the XID proxy 
performs the following steps: 

1. If the Umax element was included in the frame, set Z to be equal to the 
maximum of X and Y and modify the frame so that the T1 max element is equal 
toZ 

2. If the Umax element was not Included in the frame, set Z to be equal to the 
maximum of y and Z and modify the frame to include a Umax element equal to 
Z, 

3. Recalculate the CRC (cyclic redundancy check) value for the frame to account 
for the modification. 

4. Forward the frame to its original destination as indicated in the corresponding 
invoice message. 

When an XID response frame is passed it is sniffed by the XID proxy, the XID proxy 
perfomis the following steps: 

1. If the Umax element was included in the frame (it being an optional element of 
an XID response frame), fonward the frame unmodified to its original 
destination. 

2. If the Umax element was not included in the frame, modify the frame to include 
aT1 max element equal to Z. 

3. Recalculate the CRC (cyclic redundancy check) value for the frame to account 
for the modification and if necessary increase the frame length field. 

4. Forward the frame to its original destination as Indicated in the corresponding 
invoke message. 

By this means, when the XID proxy is initialised it can be fed a value for T1max that is 
felt by the network or its operator to be sufficiently large to cope with transmission 
delays arising from the characteristics of the network or otherwise. Then, when an 
MS and the MSG negotiate a value for T1max» by intercepting and if necessary 
modifying the XID command and response messages exchanged between the MS 
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and the MSG according to the logic indicated above the XiD proxy can ensure that 
the value set in the negotiation process is not smaller than the initially fed value. 

Refening to figure 3, both alternative methods are preceded by a non-transparent 
data call having been established by means of signalling (100). 

Alternative 1 illustrates the scenario where the negotiation of the Umax value is 
initiated by the MS. In this scenario, the MS 1 transmits the XID frame to the 
RAMGW 10 (101). The frame has C=1 indicating that it is a command frame. 

The media gateway sniffs the frame and detects that it Is indeed an XID frame. It 
extracts the XID frame from the data stream and sends an invocation signal 102 to 
the XID proxy. The invocation signal contains the XID frame. Then, the XID proxy 
sets X to the T1max value in the frame as received. As indicated above, the XID 
proxy sets Z=max{X,Y} and sets the frame's T1max=Z and re-calculates the frame's 
CRC. The modified frame Is then retumed by the XID proxy to the RAMGW by 
means of an XID response signal 103 which contains the modified frame. The XID 
response signal is sent so as to be non-blocking from the point of view of the 
gateway. 

The RAMGW then fonA/ards the modified frame (at 104) as normal to the NAMGW 
1 3, which fonrt^ards it (at 1 05) to the MSG. 

If the intenvorking function (IWF) of the MSG accepts the Timax value In the modified 
frame It receives, it includes the same value in a response frame towards the MS, or 
omits the Timax value from the response frame. If the IWF does not accept the Timax 
value it generates a higher Timax value and includes that in the response frame. 

The transmission of the response frame (in which C=0) to the NAMGW is illustrated 
at 106. The NAMGW then fonA^ards the frame (at 107) to the RAMGW. 
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The media gateway sniffs the frame and detects that it is indeed an XI D frame. It 
extracts the XID frame from the data stream and sends an Invocation signal 108 to 
the XID proxy. The invocation signal contains the XID frame. Then, the XID proxy 
sets X to the T1max value In the frame as received. As indicated above, if the T1 
value is present in the frame the XID proxy sets Z=max{X,Z}, where X is the higher 
Timax value received in the frame included in the signal 108 and Z is the value 
derived from processing the preceding command frame; and sets the frame's 
T1 max=Z; if the T1 value is absent the XID proxy sets the frame's T1 max=Z. Then the 
XID proxy re-calculates the frame's CRC and if necessary increases the frame length 
field. The modified frame is then returned by the XID proxy to the RAMGW by 
means of an XID response signal 109 which contains the modified frame. The XID 
response signal is sent so as to be non-blocking from the point of view of the 
gateway. 

The F?AMGW then forwards the modified frame (at 1 10) as normal to the MS 1 . 

Alternative 2 illustrates the scenario where the XID negotiation process is initiated by 
the MS with the Timax value being omitted from the original XID frame. In this 
scenario, the MS 1 transmits the XID frame to the RAMGW 10 (201). The frame has 
C=1 indicating that it is a command frame. 

The media gateway sniffs the frame and detects that it Is indeed an XID frame. It 
extracts the XID frame from the data stream and sends an invocation signal 203 to 
the XID proxy. The invocation signal contains the XID frame. As indicated above, 
the XID proxy sets Z=max{X,Y}=Y (because there is no Timax value for X in the 
original XID frame) and sets the frame's T1max=Z. Then the XID proxy re-calculates 
the frame's CRC and if necessary increases the frame length field. The modified 
frame is then returned by the XID proxy to the RAMGW by means of an XID 
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response signal 203 which contains the modified frame. The XID response signal is 
sent so as to be non-blocking from the point of view of the gateway. 

The RAMGW then fonA^ards the modified frame (at 204) as nomial to the NAMGW 
13. which foHA^ards it (at 205) to the IVISC. 

If the intenA^orking function (IWF) of the MSG accepts the Timax value in the modified 
frame it receives, it includes the same value in a response frame towards the IVIS, or 
omits the Timax value from the response frame. If the IWF does not accept the Timax 
value It generates a higher Timax value and includes that in the response frame. 

The transmission of the response frame (in which C=0) to the NAMGW is illustrated 
at 206. The NAMGW then fonvards the frame (at 207) to the RAMGW. 

The media gateway sniffs the frame and detects that it Is indeed an XID frame. It 
extracts the XID frame from the data stream and sends an invocation signal 208 to 
the XID proxy. The invocation signal contains the XID frame. Then, as Indicated 
above, if the T1 value is present in the frame the XID proxy sets Z=max{X,Z}, where 
X is the higher Tl^ax value received in the frame included in the signal 208, and Z is 
the value derived from the preceding command frame, and sets the frame's T1max=Z; 
if the T1 value is absent the XID proxy sets the frame's T1max=Z. Then the XID proxy 
re-calculates the frame's CRC and if necessary increase the frame length field. The 
modified frame is then returned by the XID proxy to the RAMGW by means of an XID 
response signal 209 which contains the modified frame. The XID response signal is 
sent so as to be non-blocking from the point of view of the gateway. 

The RAMGW then fonvards the modified frame (at 210) as normal to the MS 1. 

By this means the XID proxy can anrange, transparently to the MS and the MSG, that 
the Timax value agreed as a result of the negotiation process is the greater of the 
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value proposed by the MS, the value proposed by the MSG and the value with which 
the XI D proxy was initiated. 

In the description above, the XID proxy has been described as a distinct unit. The 
XID proxy could be embodied as a distinct unit or as a unit combined with another 
existing unit, and as hardware or software or both. The XID proxy could be located 
as described above or in one or more other suitable locations. For example, means 
could be provided in the locations indicated above for the XID proxy (or elsewhere) to 
intercept the XID frames, and the intercepted frames could be transmitted to another 
unit located elsewhere for perfomriing the logic steps described above. 

The method described above is applicable to analogous situations where transparent 
control is to be taken over the negotiation of a value, especially a delay value, in a 
telecommunication system. 

The method described above has been described with specific reference to the GSM 
system and the RLP protocol. However, the method is not limited to that system. 
The method could be used in networks operable according to other systems, for 
example DECT or UMTS, and in relation to other protocols, preferably to non- 
transparent protocols. 

In the method described above the command message is generated by the unit that 
is to make use of the negotiated parameter. The response message is generated by 
the other unit of the link over which the parameter will be employed. In an alternative 
an-angement the command message may be generated by another unit, for instance 
a unit in the path between the units at then ends of that link, for example the XID 
proxy unit. For example, if the intermediate element (e.g. the XID proxy) does not 
detect a XID frame at the beginning of a transmission between one unit and the 
other, the intermediate element may send an XID frame with the same new 
transmission delay timer (equivalent to Acknowledgement Timer T1 in the RLP) 
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value to (e.g.) the MSG. Then when an XID response Is received from the MSG, the 
intenmediate element changes the response to a XID command, if Timer T1 value 
does not exist adds it, and sends the XID command to the MS. When the 
intemnediate element receives the XID response from the MS, it changes the 
response to a XID-command and sends rt to MSG. Finally, when the intermediate 
element receives the XID response from the MSG, it replaces the response by a 
NULL frame. This method can similarly be adapted to allow an intermediate unit to 
initiate negotiation in other like protocols in which initial operation between two 
endpoints of the link may operate by default according to a parameter that is 
inappropriate for the conditions. 

The applicant draws attention to the fact that the present invention may include any 
feature or combination of features disclosed herein either Implicitly or explicitly or any 
generalisation thereof, without limitation to the scope of any of the present claims. In 
view of the foregoing description it will be evident to a person skilled in the art that 
various modifications may be made within the scope of the invention. 
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CLAIMS 



1. A negotiation unit for operation in a communication system wliereby a first 
communication unit may transmit data to a second communication unit by means of a 
protocol including the step of negotiating a parameter for use in the operation of the 
protocol using at least one negotiation message using at least one negotiation 
message; the negotiation unit comprising: 

storage means for storing information on a criterion on the parameter; 
interception means for intercepting at least one negotiation message; and 
message analysis means for analysing the intercepted negotiation message and, 
if the message includes a value for the parameter 

a) checking whether the stored criterion on the value is met, 

b) if the criterion is not met, modifying the message to include a value for the 
parameter that meets the criterion, and 

c) sending the modified message towards the said one recipient. 

2. A negotiation unit as claimed in claim 1, wherein the intercepted negotiation 
message is the second negotiation message. 

3. A negotiation unit as claimed in claim 2, wherein the first negotiation message is 
generated by the negotiation unit. 

4. A negotiation unit as claimed in claim 1, wherein the intercepted negotiation 
message is the first negotiation message. 

5. A negotiation unit as claimed in claim 1, 2 or 3, wherein the first negotiation 
message is generated by the first communication unit. 
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6. A negotiation unit as claimed in any preceding claim, wherein the negotiation unit 
is arranged to intercept the first negotiation message and the second negotiation 
message. 

7. A negotiation unit as claimed in any of claims 4 to 6, wherein the criterion is a limit 
value for the parameter and the negotiation unit is arranged to: 

if the intercepted message is the first negotiation message: 

i) determine and store a command parameter value equal to the greater of 
the limit value and any value for the parameter in the intercepted message; 

ii) if the intercepted message does not include a value for the parameter or if 
the intercepted message includes a value for the parameter that is smaller than 
the command parameter value, modify the Intercepted message to include a 
value for the parameter that is equal to the command parameter value; and 

lii) send the intercepted message after any modification to the second 
communication unit. 

8. A negotiation unit as claimed in any of claims 1 to 3 or 6, wherein the criterion is a 
limit value for the parameter and the negotiation unit is arranged to: 

if the Intercepted message Is the second negotiation message: 

i) if the intercepted message does not Include a value for the parameter, 
modify the intercepted message to include a value for the parameter that is equal 
to a stored command parameter value; and 

ii) send the intercepted message after any modification to the first 
communication unit. 

9. A negotiation unit according to any preceding claim, wherein the criterion on 
the parameter comprises a predetermined limit parameter value and a command 
parameter value. 
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10. A negotiation unit according any of the preceding claims, wherein the first 
negotiation message is a command message. 

11. A negotiation unit according to any preceding claim, wherein the second 
negotiation message is a response message. 

12. A negotiation unit as claimed in any preceding claim, wherein the protocol 
includes the step of transmitting a unit of data from one of the communication units to 
the other of the communication units and if the said one of the communication units 
has not received an acknowledgement for the unit of data within a period indicated by 
the parameter re-transmitting the unit of data from the said one of the communication 
units to the other of the communication units. 

13. A negotiation unit as claimed in claim 12, wherein the period is a time period. 

14. A negotiation unit as claimed in claim 12 or 13, wherein the predetermined limit 
value is indicative of an expected transmission delay for data from the said one of the 
communication units to the other of the communication units. 

15. A negotiation unit as claimed in any preceding claim, wherein the interception 
means is arranged to, in modifying a message, modify a check value of the message 
to be consistent with the content of the message as modified. 

16. A negotiation unit as claimed in any preceding claim, wherein the interception 
means is arranged to, in modifying a message, modify a length value of the message 
to be consistent with the content of the message as modified. 

17. A negotiation unit as claimed in any preceding claim, wherein one of the units is 
a mobile station of the communications system. 
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18. A negotiation unit as claimed in any preceding claim, wherein one of the units is 
a mobile switching centre of the communications system. 

19. A negotiation unit as claimed in any preceding claim, wherein the units are 
operable according to the GSM system or a derivative thereof. 

20. A negotiation unit as claimed in any preceding claim, wherein the protocol is a 
non-transparent data protocol. 

21. A negotiation unit as claimed in claim 20 as dependant on claim 19, wherein the 
protocol is the GSM radio linl< protocol. 

22. A negotiation unit as claimed in any preceding claim, wherein the communication 
system is arranged to canry the command message and the response message by 
way of an intranet mobile cluster and at least part of the negotiation unit is located in 
the intranet mobile cluster. 

23. A negotiation unit as claimed in any preceding claim, wherein the communication 
system is arranged to carry the command message and the response message by 
way of a radio access media gateway and/or a network access media gateway and 
at least part of the and at least part of the negotiation unit is located in the radio 
access media gateway and/or the networic access media gateway. 

24. A communication system comprising: 

a first communication unit and a second communication unit arranged to be 
operable according to a protocol for transmission of data from the first 
communication unit to the second communication unit by means of a method 
including the step of negotiating a parameter for use in the operation of the 
protocolusing at least one negotiation message; and 

a negotiation unit comprising: . 
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Storage means for storing infonmation on a criterion on the parameter, 
interception means for intercepting at least one negotiation message; and 

message analysis means for analysing the intercepted negotiation message and 
if the message includes a value for the parameter 

d) checking whether the stored criterion on the value is met, 

e) if the criterion is not met, modifying the message to include a value for the 
parameter that meets the criterion, and 

f) sending the modified message towards the said one recipient. 

25. A method of negotiating a parameter in a communication system wherein a first 
communication unit may transmit data to a second communication unit by means of a 
protocol making use of a parameter; the method comprising: 

storing information on a criterion on the parameter, 

intercepting a negotiation message for negotiating the parameter passing 
between the first communication unit and the second communication unit; and 
analysing the message by the steps of: 

a) checking whether the criteria set for the parameter is met, 

b) if the criteria is not met, amending the parameter to meet the criteria, and 

c) sending the amended parameter fonvard. 

26. A message interception unit for operating in a communications system, the 
interception unit being anranged to store a minimum timer value and operable to: 

i) intercept a command message from a first communication unit to a second 
communication unit including a proposed timer value and if that timer value is less 
than the stored minimum timer value modify the message to include the minimum 
timer value, send the message after any modification to the second communication 
unit and store the timer value included in the message as sent to the second 
communication unit; and 

ii) intercept a response message from the second communication unit to the first 
communication unit responsive to the command message and if the response 
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message includes no timer value modify the message to include the stored timer 
value. 
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